By incorporating endogenous innovation and wealth preference into the growth model, this paper aims to combine two important factors of economic development --creative destruction,‖ as emphasized by Schumpeter (1912) and modelized by Aghion and Howitt (1992) , and the -spirit of capitalism,‖ proposed by Weber (1905). Zou (1994) introduced this -spirit of capitalism‖ into the modern growth analysis by reinterpreting the Kurz (1968) model, wherein a preference on asset accumulation is introduced into the Ramsey model. By uniting these two factors, we obtain the result that this preference basically stimulates the long-term growth rate, and that it is effective when the economy has a too low innovation efficiency. However, the effect is small for an economy with a sufficiently high innovation efficiency.
Introduction
The mechanism of economic development has been an important theme since the fast stage of political economies. This research is a theoretical trial, which takes the first step to incorporate two early but important perspectives of economic development-those of Weber (1904 Weber ( /1905 and Schumpeter (1912) -to analyze economic development (and no/under development). One of the two factors of analysisis Weber (1904 Weber ( /1905 's the -spirit of capitalism,‖ and the other is Schumpeter (1912) 's -creative destruction.‖ Karoly (1997). Weber's concept has not been soactively analyzed, as compared with Schumpeter's concept, which has witnessed several economic growth studies. One reason for this lack might be the controversial empirical support. Empirical studies on the relationship between religion and economy have been gathering attention recently, and we can refer to Barro and McCleary (2003) who uncover a relationship between religious belief, religious propensity, and economic growth.
However, some results are negative. For example, Sala-i-Martin, Doppelhofer, and Miller (2004) identified a relationship between religious affiliations and growth but found no relationship between the intensity of belief and per capita growth. In addition, Durlauf, Kourtellos, and Tan (2006) evaluated the results of Barro and McCleary (2003) and found that the robustness is weak, and Cantoni (2009) found no effects of Protestantism on economic growth by using population figures in a dataset comprising 272 cities for the years spanning 1300-1900.
However, these studies investigated the relationship between religion and the mere results of economic growth. Alternatively, by using the Schumpeterian growth theory, the present study tries to derive the condition between generation of innovation, which bears long-term positive growth, and the intensity of the -spirit of capitalism,‖ for which we use the approach proposed by Zou (1994) . Following this line, we refer to some recent studies, such as Dorius (2012), Zhou (2016) and Rehme (2017) (Note 3) . This approach incorporates an additional humanistic property in addition to the traditional setup, so it is not limited by regional affiliation but rather broad propensity. This trial is consistent with the modern empirical studies that try to incorporate every phenomenon to account for the economic growth (Note 4).
Furthermore, although it does not seem to be the usual combination of Weber and Schumpeter, but these two economists did share some perspectives. One of them is the view of an economic agent. Schumpeter states the inducement to entrepreneurs, to whom he attaches the central role in capitalism, namely innovation-driven economy, as follows: -In one sense, he [an entrepreneur] may indeed be called the most rational and the most egotistical of all... And in no sense is his characteristic motivation of the hedonist kind ... Then it is no longer true that our type is acting on a wish to satisfy his wants.‖ (Schumpeter, 1912 , translated into English in 1951 When Schumpeter stated thus, his view of economic man was obviously and smoothly connected with that of Weber, who designated the -spirit of capitalism‖ as the main engine of capitalism's development. Thus, both Schumpeter and Weber agree that entrepreneurs, who perform capitalistic development, seem to be irrational if we assume that they derive their utility only from their consumption activities, because in fact, they seem to gain their satisfaction from accumulation itself. Thus, the model studied in the present paper follows the above two lines. Namely, we develop a model with an ´a la Kurztype wealth preference, which captures Weber's -spirit of capitalism,‖ and an ´a la Aghion and Howitt-type endogenous technological change through the improvement of the quality of intermediate goods, which modelizes Schumpeter's notion of -creative destruction.‖ Therefore, in this study, we unite the the -spirit of capitalism‖ as the preference for wealth accumulation with the Shumpeterian growth model, and inquire the condition that the -spirit of capitalism‖ is effective on economic development and growth.
The obtained results are as follows: First, we show that the -spirit of capitalism‖ captured by wealth preference basically stimulates the long-term economic growth rate. Second, if R&D efficiency is too low, the economy has a possibility of being stuck in poverty traps and in this case, a sufficient increase in the -spirit of capitalism‖ can make the economy's steady state one with long-term endogenous growth. Last, the effectiveness of the -spirit of capitalism‖ on growth enhancing is decreasing.
The rest of the paper is organized as follows: Section 2 develops the model, and Section 3 presents the derivation of the steady state of the model and explains the properties obtained from the model. Finally, Section 4 concludes the paper.
The Model
The model of this study consists of a household with the spirit of capitalism and a production sector with endogenous technological progress. The time is continuous, and the final goods are used as a numeraire.
Weberian Household
The Weber economy should consist of a representative household with a preference for wealth accumulation, which, following Kurz (1968) , is captured by the assumption that the household derives utility from both consumption (c) and per capita wealth, the financial asset in this study, (A). Thus, the representative agent in this economy has the following utility: ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 3; 2018 = ∫ ( , )
where ρ and u(c, A) are the subjective discount rate and an instantaneous utility function of the representative household, respectively. Furthermore, β(≥ 0) is the parameter that captures the intensity of wealth preference against consumption. When β = 0, there is no wealth preference, and the model corresponds to the usual Ramsey-type utility structure.
The representative household has the budget constraint: A˙= rA + w − c − nA, where r and w are the interest rate and wage rate, respectively. n is a population growth rate that is assumed to be non-negative throughout the study.
Under this specification, the optimizing condition for the consumption growth rate corresponds to the Euler equation in the usual Ramsey models, and is given as follows:
where χ ≡ c/A, which denotes the consumption-asset ratio. By comparison with the usual Euler equation of the Ramsey model, this study is found to have two additional terms related by χ; β/(1 + β)(1 − σ) /χ, and βχ. The former is related to the growth rate and the latter to the earning rate of asset (or marginal rate of transformation).
Eq. (2) implies ̇ = 0 in a steady state; therefore, the former term related to growth rate of χ is canceled out in the steady state and the latter term related to χ produces effects on the long-term growth conditions.
Schumpeterian Production
A Schumpeter economy is one where innovation is undertaken. This study adopts an Aghion and Howitt (1992) -type Schumpeterian growth model with an intermediate goods quality improvement structure.
Production
In the final goods production, the model includes three Thus, the quality of the cluster of intermediate goods is the source of economic growth in this study; therefore, the productivity of intermediate goods can be regarded as knowledge in this economy. Thus, we denote the current highest quality of the jth sector as q(i); therefore, ( ) . We also denote the ith sector's next monopolist firm, which will become a monopolist firm if it succeeds in innovating, as i + , Using this notation, the quality after one additional innovation is denoted as
In this setting, each quality level m has efficiency , and thus, the intermediate goods that are one grade higher in terms of quality are q times more efficient than those that are one grade lower. Since quality-adjusted intermediate goods within the same sector are perfect substitutes, there exists demand for quality goods with the ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 3; 2018 lowest quality-adjusted cost. Thus, the intermediate goods that are in demand are always those with the highest quality.
We assume that the final goods production has constant returns to scale and there is no complementarity among intermediate goods. Denoting the demand of the ith intermediate goods sector, which currently has the highest quality, as x(i), we can specify the production function of final goods Y as follows:
where L Y is the labor supply allocated to final goods production.
The first-order condition (FOC) of production is obtained as 
The FOC of the monopoly firm in the ith sector with quality Mi yields the following:
With regard to monopolistic pricing, we have the following three conditions. First, each unit of the highest quality good is equivalent to λ(> 1) units of the good with the next best quality. Second, a good that is one grade lower than the highest quality good is supplied at a marginal cost η because the patent for this quality grade expires. Third, the different quality grades are perfect substitutes if they are weighted by the quality level. Based on the above conditions, it follows that p(i) < λη is necessary for the firm to create the highest quality good to monopolize the demand for that good. Therefore, a combination of (5) and p(i) < λη indicates that (5) is the optimal condition under the assumption that 1/α < λ. The following discussion is developed such that it satisfies the present assumption.(Note 5) Thus, only the highest quality goods are supplied.
The aggregate index of quality is defined as follows:
Here, we introduce a new variable K, which denotes aggregate capital accumulation. Aggregating (5) across sectors yields
By using (3), (4), (5), and (7), we have the interest rate r, output Y, the profit of the ith sector monopoly firm with patent are respectively obtained as follows:
R&D Activities
It is presumed that R&D activities for the purpose of innovating higher quality levels are conducted using labor, and the success of R&D stochastically depends on the labor input. As for the behavior of the R&D firm and aggregate quality index, we basically follow Barro and Sala-i-Martin (1995 Ch7) .
When innovation occurs in a sector, the value of firm v(i) is given by the current value of the profit sequence, and the probability that firm j in that sector will be granted a patent is assumed proportional to its share of the R&D input in the ith sector (that is, 
where wA is the wage rate offered in the R&D sector and v(i) is the expected current value of the profit of the ith good's production. The presence or absence of investment in R&D activities is determined as follows. If
holds, then R&D is not profitable. Consequently, the R&D input stops and equilibrium is attained without R&D; therefore, the probability of R&D success is 0, that is, LA(i) = 0 and µ(i) = 0. In the case of no R&D, the quality of the intermediate goods would remain constant over time. If
positive amount of labor would be devoted to R&D activities and the market would be in equilibrium. 
First, we assume that the former case depicts a steady state with positive long-term growth. The asset equation derived from the value of the firm is made as follows:
where µ( + ) denotes the R&D success probability of this sector with one-grade higher quality.
Substituting (8) and (9) into (10), we obtain
We assume that the ith sector's innovation success is determined by two relative factors: relative R&D labor input share L A (i)/L and ith sector's relative quality rank q(i)/Q. The former has a positive effect and the latter, negative. We further assume that these two effects are linearly related to the Poisson arrival rate of innovation success. The consequent equation is then specified as follows: (Note 6)
We assume symmetric equilibrium across intermediate goods sectors. Using
= n in a steady state, which can be obtained from (8) and (12). (11) in a steady state is given as follows:
where l ≡ LY /L denotes the rate of labor division on final goods production.
(12) and (13) yield
Aggregating (14) over i yields the aggregate R&D spending, denoted by LA:
Hence, L A is proportional to L for a given variable r. (15) immediately yields the relationship between r and l as r ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 3; 2018 − n = {(1 + α)l − 1}ξ or equivalently l = +α ( − + 1) , and from this equation and (13), we obtain the following equilibrium µ as a function of l:
Thus, the innovation probability of the economy is linear against the rate of labor input on R&D activity.
Long-Term Growth and Its Properties
Because our concern regarding long-term growth, we restrict ourselves to steady state analysis. From the dynamics of Q defined in (6), the increment in the ith sector's innovation
. Therefore, the aggregate dynamics of Q are
From (16) and (17), the dynamics of Q as a function of l are derived as follows:
where Λ ≡ 1− -1 > 0 and g Z ≡ / Z. Since ∂Λ/∂λ > 0, Λ is the parameter that immediately captures the scale of an innovation.
From (9) and (12), the aggregate market value of R&D firms V is calculated as
where w = (1 − α)Y/(lL).
We assume symmetric equilibrium for the household, and the assets of this economy consist of the equity of R&D firms V, derived in (19), and capital stock K. The representative household in this study has a risk-averse attitude and therefore, the household seeks to diversify its portfolio by including all brands. Accordingly, the per capita asset holding A in this study can be denoted as
where k ≡ K/L denotes the per capita capital stock, and r = y/k is derived from (8). The resource constraint of the final goods Y = C + ̇ gives c = y − ̇− nk. From this and (8), we obtain the following: * = ( * 2 * ) * , and
From (13) and (16), we can give the steady state interest rate * as a function of the labor allocation rate
It should be noted that because the value of a firm cannot be negative, the non-negativity condition V and (20) yield ( 
Substituting * = 0 and (18) and (21), and (22) into the Euler equation (2), we can obtain the equilibrium condition for l:
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International Journal of Economics and Finance Vol. 10, No. 3; 2018 Where ̅ +σΛ+ρ + α + σΛ (> 0) and ̅ ≡ 1 + α + σΛ. It should be noted that ( ̅ , 0) is the fixed point of Γ(l) for the parameter β. Substituting (18), (20), (21), and (22) into the definition of χ = c/A yields These two equations determine l in the steady state, and are depicted in Fig. 1 . (See Appendix B for detailed derivations.) Thus, we obtain the result that the increase in β raises the growth rate in the steady state through a decrease in l * as long as the non-negativity conditions hold. This is summarized and proved as follows:
Proposition 1 As long as an economy has a steady state with positive long-term endogenous growth, a more intense wealth preference increases the economic growth rate.
Proof. Since , proving is equivalent to proving .
Differentiation of (24) and (25) yields
( − ) 2 -It should be noted that the sign of Eliminating dχ from these two derivatives, we obtain * = ( * )* ̅ , Proof. If l¯< 1, the steady state value of l * always satisfies l * < 1, that is, positive growth is always realized.
Therefore, poverty traps may emerge l¯> 1, and this condition is transformed into ξ <αρ. The former part is, thus, proved. The latter part is proved as follows. The condition l * < 1 is transformed into χ(1) > Γ(1), which gives
α ∈ (0, 1) yields ∆ ∈ (0, 1); therefore, we can obtain a mechanism that the determination of positive long-term growth depends on (ρ/ξ) − α. Thus, high β and low ρ is necessary for the positive long-term growth.
(Q.E.D.)
Thus, poverty traps are absent for sufficiently high R&D parameter ξ, namely the -spirit of capitalism‖ captured by β is not effective in such cases. Alternatively, for an economy with lower R&D efficiency, intensifying the -spirit of capitalism‖ enables the economy to ‖take off‖ (Rostow 1960 ) (See Fig. 2 ).
Last, we sketch the effects of larger β on growth rate decreasing to 0.
Proposition 3 Effects of increment of β on growth rate is decreasing to 0. Proof. From χ =Γ(l) and χ = χ(l), we obtain
International Journal of Economics and Finance Vol. 10, No. 3; 2018 This relationship between β and l has a one-to-one correspondence for the domain that satisfies the feasible condition for l. Thus, the inverse function of the above equation is also a function, which we denote as l * = l(β).
Therefore, we obtain l * = l(β), and from this and the relationship of growth rate g = ξ(1 − l)Λ, we can depict Fig.   3 for the case of ξ> n and l¯∈ (0, 1) (Panel (b) in Fig. 1 ). The other cases also have basically the same properties. Thus, Proposition 3 is obtained.(Q.E.D)
Thus, although Proposition 1 holds for all β, the effect of increment of β becomes negligible for sufficiently large β.
Conclusion
This paper demonstrates the relationship between long-term growth realized by endogenous technological progress, which is proposed by Schumpeter, and the spirit of capitalism, which is proposed by Weber and captures the preference for wealth accumulation. If the efficiency of innovation is low, a larger spirit of capitalism is necessary for long-term positive growth, and the savings rate and the growth rate positively depend on this wealth preference for asset holding. Thus, a combination of the spirit of capitalism and innovation, that is, the interrelation between supply and usage of wealth, is shown to affect the long-term growth of an economy. A larger spirit of capitalism basically affects the long-term positive growth rate in a positive manner, and for an economy with a lower R&D efficiency, but for an economy with a sufficiently high spirit of capitalism, the increment of the spirit has only a negligible effect.
This study is the first to explore this subject. As such, there are many agendas that remain for future research, such as the stability of the steady state and optimal policy analysis. More importantly, a theoretical, empirical, and simulation-based investigation needs to be conducted on the properties of wealth preference β, which is assumed to embody the spirit of capitalism and is exogenously and constantly given in this study.
A. Optimization on the household with wealth preference
The representative agent in this economy is assumed to have the following utility: ρ and u(c, A) are the subjective discount rate and an instantaneous utility function of the representative household, respectively. The representative household has the following budget constraint:
The optimal policy for the representative agent is to maximize (28) under the constraint (29). The Hamiltonian is given as
We obtain the following FOCs:
The transversality condition is given as follows:
From these conditions, we obtain the Euler equation as follows:
We specify the instantaneous utility function as (28). Using this specification, the above equation is rewritten as
B. Determination of l *
(24) and (25) determine the steady state labor allocation l * . We can easily verify that Γ is a decreasing linear function, and has a positive χ-intercept, namely Γ(0) > 0, and a fixed point (l¯, 0), where ̅ ( ).
̅ holds for a sufficiently small ξ (ξ < ρ/α), and ̅ ∈(0, 1) holds for a sufficiently large ξ (ξ > ρ/α). As ξ can be considered the R&D efficiency, the former case corresponds to the economy with low R&D efficiency, and the latter case corresponds to the one with high R&D efficiency. 
By taking account of χ( ) = 0, Γ( ̅ ) = 0, ̅ > , and the slopes of Γ(l) and χ(l), the two functions Γ(l) and χ(l)
are depicted in Fig. 1 , and we can confirm that these two functions have an intersection point, which satisfies the non-negativity condition l > .
If ξ< n, namely, 
